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BEST AVAILABLE IMAGES 



Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 



BLACK BORDERS 

TEXT CUT OFF AT TOP, BOTTOM OR SIDES 
FADED TEXT 
ILLEGIBLE TEXT 
SKEWED/SLANTED IMAGES 
COLORED PHOTOS 

BLACK OR VERY BLACK AND WHITE DARK PHOTOS 
GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



fFig.l 



SELECTING MEANS FOR SETTING THE 
PARAMETERS FOR DATA COLLECTION 



STORAGE 



CONTROL AND EFFECT MEANS FOR 
CONTROLLING AND EFFECTING 
DATA COLLECTION 



STORAGE 



PROCESSING MEANS FOR PROCESSING 
COLLECTED DATA 



STORAGE 



ANALYSIS MEANS FOR ANALYZING 
PROCESSED DATA 
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INPUT: MAXIMUM AND 
MINIMUM VALUES OF 
VARIABLES OF THE SYSTEM 



14 



12 



INPUT: CONSTANT 
PARAMETERS OF SYSTEM 
AND MEASUREMENT 



INPUT: PARAMETERS TO 
BE VARIED 



DIVIDE THE SPACE 
DEFINED BY VARIABLES 
INTO A GRID 



15- 



13 



INPUT: TIME POINTS 
to, tt, t2 



CALCULATE FOR EACH GRID POINT FOR 
EACH TIME POINT THE VALUE OF THE 
PARAMETER TO BE MEASURED 
. I(t0), I(t1), I(t2) 
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CALCULATE FOR EACH GRID POINT 
INTENSITY FUNCTION: 
l(ti) ~ I(tO) 
[I(tO)J (t1-tO.) 
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ITERATION 



FIND MAXIMUM OF INTENSITY FUNCTION 



FOR EACH GRID POINT NORMALIZE 
INTENSITY TO MAXIMUM INTENSITY 
FUNCTION 
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FOR EACH GRID POINT COLORIZE 
ACCORDING TO THE PROGRAM IN Fig. 3 
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OUTPUT: t6.fi.t2, 
PARAMETERS, CALIBRATION MAP, 
MAXIMUM INTENSITY 



0 



CALCULATE PATTERN/COLOR FUNCTION-C 
c _ I(t1)-I(t2) 



CHOOSE PATTERN/COLOR ACCORDING TO 
C<-0.1 FAST WASH-OUT/BLUE 
-0.1<C<0.1 MODERATE WASH-OUT/GREEN 
C>0.1 SLOW WASH-OUT/RED 
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COLOR (K, v) = BLACK 




( START )^ 



60 



to, t1, t2 
+ . MRI PARAMETERS, DOSE OF 



TRACER, BLOOD PARAMETERS, 
Kmin, Kmax, vmin, vmax 
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K = Kmin 
v = vmin 
MAXIMUM INTENSITY = 0 
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CALCULATE I(t0), I(t1), I(t2) 
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INTENSITY (K, v) = T I(t1) " I(t0 > 

' ' Ei(to)] (ti-to) 
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r 



MAXIMUM INTENSITY = 
INTENSITY (K, v) 



v = v + 0.01 
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K = K + 0.01 



ITERATION 



F 
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TO 86 






COLOR (K, v) = BLACK 




( END y ^88 



INPUT: SELECTED to, t1, t2 




INPUT: SELECTED 
PARAMETERS 


I 
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MEASURE I(tO) AT EACH SPATIAL UNIT 



v 
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STORE 
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ADMINISTRATION OF TRACER AT to 



95 « 


MEASURE 1(H) AT t1 , AT EACH 
SPATIAL UNIT 
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STORE 
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MEASURE I(t2) AT t2, AT EACH 
SPATIAL UNIT 
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STORE 
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INPUT: SELECTED to, t1 , and t2, 
CONSTANT AND SELECTED MRI 
PARAMETERS, INCLUDING SPATIAL 
PARAMETERS, SELECTED DOSE OF TRACER 
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126> 



ADMINISTER 


TRACER AT to 


> 




RECORD \h 


/lAGEATtl 



STORE 



RECORD IMAGE AT t2 
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STORE 



INPUT: 
to, t1, t2 



INPUT: DATA COLLECTED, 
I(tO) I(t1) I(t2) 
AT EACH SPATIAL UNIT, 
MAXIMUM INTENSITY 



CALCULATE FOR EACH SPATIAL UNIT 
NORMALIZED INTENSITY 



COLORIZE EACH SPATIAL UNIT 
ACCORDING TO THE PROGRAM IN Fig. 3 



OUTPUT: EACH SPATIAL UNIT WITH 
ITS COLOR HUE/COLOR INTENSITY 



) ) 



( START 



110 



± 



to, tl. t2, SPATIAL UNIT (n, m), 
n GOES FROM 1 TO n, m GOES FROM 1 TO m. 
I(tO), I(t1) , I(t2) IN EACH SPATIAL UNIT, MAXIMUM INTENSITY 

I 
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116 



114 

JL 



n 








= 1 



[I(t1) -I(tO)J. N 



NORMALIZED _ _ 

INTENSITY (n, m) [I(tO)] (t1-t0) (MAXIMUM INTENSITY) 



COLOR 
(n, m) = RED 
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COLOR 


< YES j 


(n,m) = GREEN 
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< 




COLOR 


( YES. 


(n, m) = BLUE 
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COLOR (n, m) = BLACK 




123 



n = n+1 



m = m+1 



OUTPUT: EACH SPATIAL UNIT (n, m) HAS A COLOR HUE: 
COLOR fit. m) AND A COLOR INTENSITY: INTENSITY (ft.m) 

" J 
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156- 



167 



( START ^ ^150 
I 



Iimagel , Iimage2, I image3 FOR EACH PIXEL (n,m) 
tO, t1,t2, MAXIMUM INTENSITY, 
Hrnin = 1 nmax = n mmin = 1 mmax = m 




152- 
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n = 1 



m = 1 



154 



NORMALIZED _ I image2(n,m)-I image1(n,m) 
INTENSITY (n, m)" [Iimagel(n.m)] (t1-t0) 



COLOR 
(n, m) = RED 
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YES 



158 



I image3(n,m)-Iimage2(n,m) >0.1? 
> Ijmage2(n 1 mj 

"no" 



COLOR 
(n, m) = GREEN 



157 



YES 



-0.1 < I image3(n.m)-I image2(n,m) <o7l?^ 
Iimage2(n,m) 



160 



COLOR 
(n, m) = BLUE 



YES 



r NO 

I image3(n,m)-Iimage2(n,m) <_q. 1 ? 
Jimage2(n,m) 

r NO— (_- 
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163 



n - n+1 
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_L_ 



m = m+1 



NO 



NO 



n = 





COLOR (n, m) = BLACK 
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n? 







,YES 
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END-"^)< S CUTPU r iMAGE; EACH PIXEL (n, m) HAS COLOR (n, m) 



~/ AND COLOR INTENSITY (n,m), TERMED 3TP IMAGE 



Fig. 11 



INPUT: 

COLOR/COLOR INTENSITY 
OF EACH SPATIAL UNIT 
; IN OUTPUT 126 IN Rg. 9 
OR 106 IN Fig. 8 




INPUT: 
CALIBRATION MAP 

IN OUTPUT 20 INRg. 2 
OR 56 IN Fig. 4 
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ANALYSIS OF THE DISTRIBUTION OF 
COLOR HUE AND COLOR INTENSITY 
OF INPUT 201 AND CORRELATION WITH 
CALIBRATION MAP VARIABLES 
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OUTPUT: RESULTS OF ANALYSIS 
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INPUT: 
3TP IMAGE 



i 



INPUT: 
CALIBRATION 
MAP 
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ANALYSIS OF THE DISTRIBUTION OF 
COLOR HUE AND COLOR INTENSITY IN 
THE 3TP IMAGE 
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CORRELATION OF COLOR HUE AND 
COLOR INTENSITY IN THE 3TP IMAGE 
AND IN THE CALIBRATION MAP TO 
ASSESS THE MICROVASCULAR 
PERMEABILITY -K AND FRACTION OF 
EXTRACELLULAR VOLUME - v 
REFLECTED IN THE 3TP IMAGE 




SLOW WASH-OUT: RED 



I(t1) 



I(t2) 

.--BRIGHT RED 



FAST 
WASH-IN 



slow' 

WASH-IN 



____ — DARK RED 



to 



t1 



t2 



MODERATE WASH-OUT: GREEN 

I(t2) 



K 



fast ; 

WASH-IN / 
V. / 

y 

Kto/ + 
/ .- . 

SLOW 
WASH-IN 



1) 



BRIGHT GREEN 



--DARK GREEN 



to 



t1 



t2 



FAST WASH-OUT: BLUE 
I(t1) 



FAST 
WASH-IN 




WO), , 

" SLOW 
WASH-IN 



to 



t1 



I(t2) 

•BRIGHT BLUE 



DARK BLUE 



t2 





FIG. 17c FIG.17d 
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FIG. 18a 




FIG. 18b 
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FIG. 19a 




FIG. 19b 
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FIG. 19c 




FIGURE 20 




FIG. 21a 




FIG. 2 1b 





FIG. 22a 1 
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FIG. 22b 




FIG. 22c 





FIG. 23a 




FIG. 23b 




FIG. 23c 



